Masuda (1) (2) , one of the authors, previously isolated from the mycelium of Eremothecium ashbyii a green fluorescent substance, G Compound, and a purple fluorescent substance, V Compound, along with riboflavin, flavin-adenine dinucleotide and others, and assumed the former to be 2, 4-dioxo-6, 7-dimethyl-8-ribitylpteridine (1, 3) and the latter 2, 4-dioxo-6-methyl-7-hydroxy-8-ribitylpteridine (2, (4) (5) . Thereafter, the authors decided to call their mother nucleus (2, 4-dioxo-8-ribitylpteridine) Ribolumazine (6) and hence to call the two compounds 6, 7-dimethyl-ribolumazine and 6-methyl-7-hydroxy-ribolumazine , respectively, because the names G and V Compounds may cause confusion as they are also used for other compounds and because their full chemical names are too long.
Masuda (3) formerly presumed 6, 7-dimethyl-ribolumazine to be an intermediate in the biosynthesis of riboflavin and demonstrated that riboflavin could be readily produced by the reaction of the compound with diacetyl or with acetoin in vitro.
Thereafter, Katagiri (7) biosynthesized riboflavin from the 6, 7-dimethylribolumazine sent by the authors, using a cell-free extract of Escherichia coli or resting cells of acetone-butanol-producing bacterium (Clostridium acetobutyricum) and announced that the addition of pyruvic acid in that case in creased the formation of riboflavin.
He also reported at the 101st and 102nd Meetings of the Vitamin B Research Committee that the above biosynthesis could also be effected by using a solution of the enzyme of Er. ashbyii. Paper Chromatograms of the Culture of Er. ashbyii
As seen from the Table the green fluorescent substance with RF 0.26 failed to be detected in the extract of the mycelium obtained by the culture in the basal medium alone.
The fluorescent substance was identified as 6, 7, 8-trimethyl-lumazine because the RF value and color of the fluorescence of the substance were in complete agreement with those of the same compound che mically synthesized by Masuda's method (8) . From this result, it was learned that the compound could be biosynthesized from 4-methylamino-5-amino-uracil by Er. ashbyii.
In this case, however, no spot recognizable as lumiflavin was detected.
DISCUSSION
Many reviews (9) have so far been published on the biosynthesis of ribofla vin, but here are cited only those which have close relation with the autho studies.
MacLaren (10) is the first who advanced the view that purine compounds would play the role of precursor in the biosynthesis of riboflavin. Girl and Krishnaswamy (11) observed that in the formation of riboflavin by a mutant of Saccharomyces cerevisiae, any of purine, pyrimidine and amino acids would facilitate the biosynthesis. On the other hand, McNutt (12), having found that free purine compounds are suitable for riboflavinogenesis by Er. ashbyii, attempted the biosynthesis of riboflavin from adenine-8-C14 in order to make clear the process of conversion of the purine nucleus into the riboflavin nucleus, but as the resulting riboflavin and its photolytic product, lumi chrome, had no radioactivity, he supposed that C-8 of adenine did not enter the riboflavin nucleus.
He also produced riboflavin from randomly labelled C14-adenine and after investigating the radioactivity of the photolytic pro duct found that 80 per cent of the C14 entered the isoalloxazine nucleus. The presumption was derived from this result that the isoalloxazine nucleus would be formed by the combination of diaminopyrimidine, which is a degra dation product of purine, or its ribityl derivative with a proper aliphatic compound.
Also, McNutt (13) conducted the same experiment using uniform ly labelled C14-adenine and after investigating the resulting C14-riboflavin and its photolytic product, observed that 94 per cent of the C14 of the former entered the pyrimidine nucleus of the latter.
As correlation between C14's of the nucleus in radioactivity was the same as in the original C14-adenine, he assumed that adenine had been consumed as such for the formation of the pyrimidine nucleus of riboflavin. Klungsoyr (14) incubated the mycelium of Er. ashbyii in an inorganic salt buffer in the presence of CH3C14OOH and HC14OOH to know whether C14 entered riboflavin.
However, while radioactivity was detected in the lumifla vin and lumichrome produced by photolysis of the resulting riboflavin, no activity was found in 1, 2-dihydro-1, 6, 7-trimethyl-2-keto-3-quinoxalinecarboxylic acid prepared by the hydrolysis of lumiflavin.
He thought it therefore to be certain that the C14 of CH3C14OOH and HC14OOH entered the riboflavin as C-2.
FIG. 1 Numbers of C and N in Riboflavin
Goodwin and Pendlington (15) considered that of amino acids L-threonine, L-serine and L-tyrosine acted favorably for the biosynthesis of riboflavin by Er. ashbyii and that though purine, xanthine, adenine and adenosine were also suitable for the biosynthesis, pyrimidine had no such activity. Brown, Goodwin and Pendlington (16) When these reports are looked over, it becomes clear that the processes of the formation of purine, pteridine and riboflavin are all resembling, and the pyrimidine ring of purine seems to be utilized as such for the formation of the pyrimidine ring of pteridine or riboflavin. Therefore, Kato's assump tion (24) that the isoalloxazine nucleus is formed in the order of the A, B and C rings seems to be untenable.
At any rate, as no definite intermediates have thus far been isolated in these biosyntheses, it cannot be denied that all the above views involve assumption to some extent. 6, 7-Dimethyl-ribolumazine and 6-methyl-7-hydroxy-ribolumazine isolated by the authors from Er. ashbyii have a pteridine nucleus and a ribityl group, respectively, but lack the A ring of riboflavin. In addition, the former con denses with diacetyl or acetoin in vitro to give riboflavin (3) . Since acetoin is contained in the mycelium and broth of Er. ashbyii in large quantities, the authors assumed the process of the biosynthesis of riboflavin by this micro organism to be as shown in the chart below.
This assumpion is in good accord with that of Plaut (22) but as acetic acid is reversible with diacetyl or acetion in vivo, any of them may be con sidered as the two-carbon precursor compound. The presumption by many researchers that riboflavin is biosynthesiz
